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INTfUUlLTIiti 


I 

It 

• ’n>e soaivh for a hl|:h resolution ina>.ini» ilcvlcc to detect cUvtro- 

’ rvij'iH'tic nuUatiiv) in the 20 Kev to 31H) K'ev enei*};)* rniv’o U\1 researchers 

at the National Aerwiaut ics aiul ^'^vice \ln ini strati cut (MASA) to the I’evelop- 
mit of the UXISUIPI: (iK'ixn^Nm for low Intensity X-ray Irue.iivi' ?co?k'). A 
I detaikxl ilescript ioi\ of the conijvnent mrts and the nrlnclnle of o|>eration 

of tills laiiqiie instnnent are given elsewhere (!’, 2). Tlie device Is essentially 
j tiie combination of a scintillator (to convert hnpln|iin,e. x-rays to visible 

light), a photocathoile (to pnxluce an electwn image), a nulticlnuinel 
plate CI'J') (to intensify tlie electrw irrii’e) am! a phosphor scr*ecn (to 
reconvert tlie intensified inni^e to visible light), l-il'er optic plates, 

I 

which art' employetl to transmit inages ’etween ciT*)v»nent parts, nrewnt 
degraikition in n'solutien of tiie inaye. 

i<:klioisotopic sources have btvn usiV. to excite the l.IXb*''l!0rr in 
prelininary exjH'rirental atterpts to evaluate the usefulness of this 
instnrx'nt for industrial and i:H\lical applications, Ihe purpose of this 
stixly is to exploit' the characteristics of the blXlStWI when excitetl by 
x-rays pitxluct\! by conventional electrically powi'rtxl x-ray generators, llie 
biv.’Kl goal is to delemine the opt inn » x-ray s;H'ctrun, aixl niHle of 
o|ieration of the generator, which yields satisfm'tory LlXlJ^HU'r irviges of 
medical cuxl iiiktustrial sjiecirH'n. 
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r xpiurmri VM. prlxidiiri: 

Tac LIXUXXiPi; uscvl in this stinly was kimlly loaiuV to us by Hrs. 

Jncob Tranbkn ;uk 1 U) 1. Yin o<* the Gotyanl Sivico Fllp.ht iVntor CiASA). 

11 k* cxpcrimcntnl arrnr.jioncnt enj^lovixl is shovii in rinuivs I nnJ 2. 

X-ray Source ; "Ihc source of nklintiryi usoil to excite the UXlSCXiPli 
is a nulioprni^luc inspection systen (Fliixitron ^kxlel r.050 - 510, r.mnufnc- 
turoU by FieUl linission Coi-norat ion, ^bMim■lviJle, Oi'cy.^nO . This self- 
rectifioil x-ray system pnxluces a continuously variable out|Hit vi'»ltai'.e 
wl»o..e rarnie is 10 - 15(' kv. with a naxiuun cunvnt of 5 ma. Ibe x-ray 
spot si:e is O.S nun. 

Ihe photon energy ilistribut ion of this source, shown in Figinx' 5, 
was ex|H'rinental ly rieasurevl usin^u a tw inch (2") Na 1 (Tl) scintillation 
detector arr;m;’.evl as depictevl in I'igure 1. Ibo energy scale for I'ijnire 5 
was obtained) using radioisotopic soinves whose radiations are ux'll kmwai (3). 

Image Stiuwlaixls : I,x;K>smrs of selectixl s;H'cimen wore ol taimV using 

a stnndaixl nxxlical radiographic iniit*. llie sjH'cinen wre placed ahn’e, 

;uk1 in direct t"ontact uit!i, an "" x 10" film cassette, tlu'n irnkliatixl 
using stiUKlaixl techniques employed by radiologists. Ibe specimen selectcv' 
wrre (a) a skeletal bain’, (b) a portion of a finger of an Alderson pluuithon 
patient aixl (c) a conixisite v*ire. Ihe com»H^site wire consistcvl of a small 
di;wieic' (0.002" o.d.) inconel tulio in idiich has l>een inserted rhixliiri and 
zirconiiin wires of two diameters (0.02" o.d. aix! 0.015" o.d., res^x'ct ively) 
iuul an AI2O3 spacer to fill voids. In.'iges of these S|>ecirH'n aix' given in 
Figures 4, .*» and i», iuul wci'c used as "resolution st.andauls" aj’.ainst which 
irwges obtaineil by otlier means weiv empnred. I'igures 7, " and 0 art' 
in.'iges of the specimen obtaiiuxl in tlie sa'-x' manner as above except that the 


•fkxlical Kiuliographic iuwl rluoroscopic Unit 
t'oip.l, focal spot 1.4 ;ntn. 


(nwnufacturtxl bv Picker Instnmi'nt 
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FIGURK 1 


Schematic Diagram of Experimental Arrang«nent Dnployed for LIXISCOPE Investigation 



- 4 - 


ORIGINAL PAG!£ iS 
OF POOR QUALir/ 




-5- 


i 


ORIGINAL PAGE IS 
OF POOR QUALllV 



FIGURE 3 


Piiotoa Energy Distribution or X-ray Source- 30 KVP 
(Flaxitron Radiographic Inspection System) 
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FIGURE 5 


Image of an Alderson Phantnon Finger Using a Medical Radiographic Unit 
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FIGURE 8 

laage of an Aiderson Fhanthoa Finger Using 
t&e Radiographic Inspection System ^Flaxitron) 



nuURE 9 

luge of A Coi^oslt^ Wire Using the 
Radiogrspble Inspect^rn Systea (jO.&xitron) 
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radiation source used was the Flar.itron x-ray pencratrr to be cnnloyed in 
tiie LIXISCX)rr study. A moderate increase in resolution is seen due to 
tl)e snaller (0,5 mm) spot size for this ccrerator. 

Camera Recording System ; Photocraphic in 4 p.es were obtained using a 
CU-5 Polaroid Close-Up camera (75 nm focal lens at f/4.5, 2x napnification). 
Measurements indicated negligible darkening of film due to direct exposure 
lo x-rays in the c^qierinental arrangement slvnm. 

LIXISCOPE Images ; Having ascertained, ♦liat high quality radiographic 
images are achievable using tl»e Flaxitron x-ray s/sten and that sharply 
foaissed photographs (free of backgroind fopging) can be obtainet^ witJi tiie 
camera employed, the LIXIFCCPL was positioned within the test chamlKjr with 
its image face at plane P. LIXISCTE images obtained in specimen (a), 

(b) and (c) arc given in Figures 10, 11 and 12. Vne rcsolutior*. of these 
images is deemed to be acceptable aial the LIXISCOPE could become a useful 
diagnostic instnnent. 

Further Studies ; ITic preliminary ncasurcr.xsnts given above encouraged, 
us to plan further stixUes of the cliaracteristics and utility of the 
LIXISC’OPE. Our plan was to study t!ie response of the LIXISC'nPi; as tlic 
incident spectral distribution is varied; that is to say, as the character 
am! magnitude of the incident radiation is changed. In this case, the 
incident distribution uas change*! using stam!ard filtration techniques of 
tlie x-ray beam. Because of the limited range error \dnch the incident bean 
distribution could be varied by tl»c filtratiai w used, no significant 
diange in LIXISCOPE response was measurable. Vc furtlicr nttcnptct! to 
investigate the resiwnso of t1»c LIXISCK'I. »;*cn cr.citci! by nonochronatic 


-13- 


ORIGINAL PAGE IS 
OF POOR QUALITY 



FIGURE 10 

Photograph of LIXlSCOrE Image of a 
Skeletal Hand (Portion of Index Finger only) 
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FIGURE 11 

Fhotogr&ph of LIXISCOPE loage of an Alderson 
Phanthon Finger (Portion of Index Finger only) 
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figure 12 

Photograph of LIXISCOPE Image of a Composite 


Wire 
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radiation (energy range 20-100 kcv) usin^ an x-rny diffractonetcr available 
to us. Ihc x-ray source on the diffractorHiter enjiloyed in this attenot 
was a Faxitron Radiogrt^hic Inspection System (naximin ratings 3 ma at 130 
kv])). Ihe primary hcterocrgic bean from this unit proved to be more than 
adequate for LlXISCOPli excitation, but it was fo;ind tiiat the intensity of 
tiie once diffixicteil bean was reduceii l^eyond the point i\/here excitation was 
detectable by ordinary photog.raphic means. In an attempt to overcome this 
difficulty, a higher flux x-ray source has been secured and installed on 
our diffractometer. This source is an Andrex X-ray Unit Model 3002 (300 
kv at 6 na). 

Our teciinical monitors cx|)ressed interest in evaluating bIXISCOPC use 
in selected industrial applications and suggested that we investigate 
certain speciiicn which they provideil. Tlie specirien consisted of welded 
metallic sections which contain iK>ssible flaws. V.’e determined that, in 
our experiincntal arrangement, these possible flaw's could not be unequivocally 
detected. Nevertheless, our results suggested tliat tlie blXIFCXirr nay prove 
useful in indiustrial applications of this type. In our shops we prepared 
several welded metallic samples for stuly. A detaileil stuily was made of 
these sar.jples using the LIXISC(TL technique. To assess tlie value of this 
teciini(|uc, the same study was conducted using standaixl radiographic techniques 
and a comparison was mmle of the results obtained (3). 

Additional Studies : Ve condiK:tc<i tests to deteiTiinc if sufficiently 

intense noiK)d»ronatic x-ray beans for LlXI5!CCPi: excitation are achievable 
using the new x-ray source now installctl on our diffractometer. Tlie 
ix)ssihility of using more sensitive netliotls of recording blXIfCOPT. response 
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sliould be explored. Siidi nethoJs rwy inclulc intensifyinf; techniques 
suggested to us by our tedinical nonitors. If successful in this atterqit, 
efforts to determine the optimm x-ray spectral distribution to be rcconr^mlcd 
for several catagorics of specimen which nay be arcilyzed by the LIXISC?OPK 
(industrial, redical, etc.) should be initiatetl. Furthermore, investi- 
gations similar to tliose l>egun by Kaser. (3) should be continued to fully 
assess the advantages of the LIXISCDPL wlien used' for inspection of industrial 
specimen. 

It has been suggested that calciim mobilization in biological systems 
is an effect of interest to Mf\S/'.. This effect is belicvwl to occur under 
conditions of low gravitational fields. V»e rcviewevl infonnation available 
to us on this effect to detemine if significant measurements can be made 
using our present (or moc!ifiet') experimental arrangement. Tliis vork is in 


progress . 



-18- 


R1TIW1XT.S 


1. Ferguson, G. A., Ix?wis, Ikn-nal, R.S., llo^vard university; Anderson, 
J. and Drown, S. , lioward University Ibspital. "Investigation of 
LIXISCOPL Characteristics when Ijccitcd by Continuous X-ray Spectra," 
1979. 

2. Ijamal, R. S. "Qiaractcrization of the Low Intensity X-ray Imaging 
Scone (LIXISC(X*E) April, 1979 (a thesis submitted to tlie Graduate 
School, Howard University, Washington, D.C.). 

3. Ivasen, Y. M. "The Application of the LlXISCOPr in Material Science," 
December, 1979 (a tliesis submitted to the Graduate Sdiool, toward 
University, Tashington, D.C.). 



